anomalous diffusion L evy flights optimal foraging rhythmic behaviour search patterns telemetry Rhythmic activity patterns are ubiquitous in animals and in the marine environment a dominant rhythmic activity is the diel vertical migration (DVM) of pelagic organisms, moving or 'migrating' from deep waters during the day to shallower waters at night. While this overall pattern of movement is well understood, the cryptic nature of the marine environment has limited the study of fine-scale movements within each phase. Active pelagic predators, such as tuna, perform consistent, predictable large-scale vertical movements; however, the fine-scale movements nested within these larger movements have not previously been investigated in detail. Further, the prey field densities are known to differ significantly between day and night, presenting an opportunity to study differences in foraging patterns between these two phases. Here, using long-term depth time series recorded from 93 bigeye tuna, Thunnus obesus, with electronic tags (18 003 days of data), fine-scale changes in vertical movement patterns between day and night time phases were investigated in the context of the L evy foraging hypothesis, which predicts a L evy distribution of move steps during foraging when prey is scarce, but an exponential distribution when prey is abundant and searching is not required. During the day, T. obesus were found to exhibit scale-free movements well fitted by a L evy distribution indicating optimized searching for sparsely distributed prey. During night-time hours, however, exponentially distributed scale-dependent move step lengths were found to be dominant, supporting a simple, Brownian, movement pattern sufficient where prey is abundant. This study not only confirms the predictions of the L evy foraging hypothesis but suggests that the identification of L evy patterns in movement data can be a useful indicator of foraging activity in animals that are difficult to observe directly.
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Rhythmic patterns of activity occur in many taxa, frequently as an adaptive response to cyclical changes in environmental conditions (Yerushalmi & Green, 2009) . In many cases these patterns represent switching between active and resting phases, for example, littoral or terrestrial gastropod molluscs responding to tidal or diurnal cycles, respectively. In other cases the responses are migratory, and often associated with central-place foraging, such as starlings travelling between roost sites and foraging grounds (Davis & Lussenhop, 1970) . Thus many of the rhythmic patterns of behaviour can be considered to be deterministic, where the animal undertakes predictable patterns of movement or behaviour in response to predictable environmental changes (Nelson et al., 1997) . Such directed, scale-dependent, movements form only part of the rich behavioural repertoire exhibited by most animals. Nested within these movements are other behaviours and movement patterns, such as searching or foraging. Although directed patterns have been well documented among animals, where and when other movements, such as searching, occur within the directed behaviour patterns has received much less attention by comparison.
One of the most ubiquitous directed movements in the marine environment is the diel (daily) vertical migration (DVM) of plankton. This migration of planktonic organisms from deeper water during the day to shallow waters at night is the largest known daily migration of metazoan organisms (Hays, 2003) . It is thought that this behaviour pattern results from the avoidance of
